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Abstract
BACKGROUND: Coronavirus disease (COVID)-19 has become a global pandemic with an increasing burden on 
healthcare. Early recognition of the trend and pattern of the chain of transmission is necessary to slow down the 
spread.
AIM: Therefore, the study aimed to describe the epidemiology of COVID-19 at a local setting.
METHODS: A retrospective cross-sectional study was done to all COVID-19 cases registered in Seremban Health 
District. Statistical analysis, using Chi-square test, was employed to compare the sociodemographic characteristic of 
COVID-19 patients between the red zone area and the non-red zone area in Seremban.
RESULTS: As of April, a total of 214 number of COVID-19 cases reported in Seremban district alone. The trend of 
cases registered has changed as more asymptomatic infection outnumbered patients with clinical symptoms from 
the aggressive active case detection (ACD) activity. Majority of the cases affecting Malay ethnicity were due to a 
large religious gathering event held 1 month earlier than subsequently spread the infection within the community. 
CONCLUSION: The first wave of COVID-19 cases in Seremban was sudden and unexpected, with a skewed 
distribution affecting a particular race group regardless red zone area and non-red zone area. Therefore, identifying 
the pattern of infection in the local community is important for a focused intervention strategy. ACD strategy, isolation 
of patients, quarantine the exposed, tracking down the close contact, and continuous health promotion and education 
will ultimately break the chain of transmission.
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Introduction
Coronavirus disease (COVID)-19 is a global 
pandemic and has caused a significant impact to live, 
economic and social perspectives [1]. The disease 
transmission dynamic was beyond imagination as 
initial postulation centered around zoonosis etiology, 
but subsequent study confirmed human to human 
transmission [2]. Current recorded cases have 
surpassed three million cases worldwide, with the 
United States of America is on top of the chart. While 
vaccine development is still underway, many countries 
have employed containment strategy by ramping up 
testing, active contact tracing, isolating the exposed, 
as well as treating the positive case. Some countries 
go beyond hard policy change that limits gathering 
or imposing movement restriction, which has been 
predicted by machine learning to reduce infectivity rate 
by 7.8% [3]. 
In Malaysia, the earliest recorded cases 
were dated back in January 2020 and have closed 
contact with infected persons in Singapore. As of 
April 17, 2020, Malaysia has reported a total of 5251 
number of cases with 86 deaths [4]. As for Seremban 
district, we reported the first case of COVID-19 about 
3 months after the beginning of Wuhan epidemic 
and quickly become the top three districts with the 
highest number of cases in Malaysia. To date, almost 
all of the cases could be epidemiologically linked 
and pointed to a specific source of exposure. A 
thorough analysis to describe the characteristics of 
the COVID-19 case is vital to plan for focused and 
optimal intervention. Thus, this study provides an 
analysis of epidemiological data for the basis of the 
local prevention plan.
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Methods
This was a retrospective record review 
cross-sectional study from February until April 2020 
obtained from the Seremban Health District Crisis 
and Preparedness Respond Centre Surveillance 
System. Each of the registered COVID-19 cases 
was investigated thoroughly by the Health Inspector, 
and subsequently, a formal report was submitted 
containing all the demographics and epidemiological 
information. The definition criteria used were in 
accordance with the Ministry of Health (MOH) 
Malaysia guideline. A confirmed case was defined by 
a positive real-time reverse-transcription-polymerase-
chain-reaction (RT-PCR) from samples taken either 
through nasopharynx swab or oropharynx swab. 
An asymptomatic COVID-19 case was defined as 
a positive RT-PCR but without clinical symptom. 
A cluster of COVID-19 was defined as two or more 
confirmed cases or asymptomatic cases found with 
strong epidemiological linkage, that is, significant-
close contact with positive cases or have travel history 
to an epidemic country (World Health Organization). 
Statistical analysis
All the data were extracted and tabulated 
into Microsoft Excel 365 and licensed SPSS version 
23.0 (borne by the author) was used in data analysis 
and producing relevant chart. The epidemiological 
characteristic and trend were described. Chi-square test 
was done to compare the sociodemographic difference 
between the red zone and non-red zone area.
Ethical approval
The study has been approved by the Medical 
Research and Ethics Committee of the MOH Malaysia 
and registered with the National Medical Research 
Register.
Result
COVID-19 incidence, mortality, and case-
fatality rates (CFR)
As of April 10, 2020, a total of 214 number of 
COVID-19 cases were reported in Seremban district 
that account for 69.3% of the total number of cases for 
the whole state of Negeri Sembilan. However, these 
214 cases were unevenly distributed among eight sub-
districts; that is, sub-district Ampangan recorded the 
highest number of cases (76 cases) while sub-district 
Lenggeng only recorded 9 cases of COVID-19, Figure 1. 
Therefore, mapping of the area based on a number of 
cases has been used by the MOH Malaysia to allow 
stratification of the risk. By definition, sub-district with 
recorded more than 41 number of COVID-19 cases will 
be classified as a red zone area. The red zone area 
is considered high risk for the spread of COVID-19 as 
more than 41 COVID-19 cases were clustered in the 
area and have the potential to become a new epicenter 
of the outbreak if it is not well controlled. To date, only 
sub-district Ampangan was registered as a red zone 
area for the district of Seremban. The demographic 
and characteristic of all the cases were described in 
Table 1. 
Table 1: Demographic and characteristic of COVID-19 patients
Variables Red zone 
n=78 (%)
Non red zone 
n=136 (%)
χ2 p-value
Age, y, mean (SD) 44.9 (17.6) 42.4 (17.6) 0.985 0.33*
Age, y, range
≤19
20–39
40–59
≥60
8 (10.3)
19 (24.4)
34 (43.6)
17 (21.8)
12 (8.8)
46 (33.8)
51 (37.5)
27 (19.9)
2.225 0.56
Gender
Male
Female
42 (53.8)
36 (46.2)
78 (57.4)
58 (42.6)
0.247 0.67
Ethnicity
Malay
India
Chinese
Non-citizen
76 (97.4)
0 (0.0)
2 (2.6)
0 (0.0)
113 (83.1)
12 (8.8)
3 (2.2)
8 (5.9)
14.162 0.001#
Co-morbidity
None
1 Co-morbid
2 Co-morbid 
≥3 Co-morbid
57 (73.1)
9 (11.5)
9 (11.5)
3 (3.8)
100 (73.5)
15 (11.0)
18 (13.2)
3 (2.2)
0.758 0.90#
Symptoms
Asymptomatic
Fever only
Fever with any URTI symptom
No fever but with URTI symptom
Other symptoms
30 (38.5)
10 (12.8)
21 (26.9)
14 (17.9)
3 (3.8)
54 (39.7)
19 (14.0)
33 (24.3)
25 (18.4)
5 (3.7)
0.216 0.93
*Independent t-test; #Fisher’s exact test.
The incidence rate of COVID-19 in Seremban 
district for the first wave of outbreak as of April 10, 
2020, was 311 cases per 1,000,000 population. There 
was 5 recorded death due to COVID-19, which makes 
the CFR of 2.3%. All mortality cases were Malaysian, 
Malay race, age range 41–64-year-old and had a 
significant co-morbidity of chronic disease.
Figure 1: Distribution of coronavirus disease-19 cases in Seremban 
district as of April 10, 2020
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Distribution of COVID-19 cases by onset 
and diagnosis
On 4th March marked the beginning of widespread 
of COVID-19 local transmission. Based on Figure 2, it is 
crystal clear to notice the earlier rapid rise in the number 
of onsets before the spikes in the number of detected 
cases. Nevertheless, toward the end of the phase, the 
number of cases has exceeded the number of onsets as 
a result of an extensive active contact tracing program 
conducted by the Seremban Health District Office. As per 
MOH guideline, all positive cases of COVID-19 will be 
admitted to the designated hospital and received standard 
treatment protocol based on severity classification.
Figure 2: Epidemiology curve showing distribution trend of 
coronavirus disease-19 cases based on date of diagnosis and date 
of first symptom onset
Distribution of cases of COVID-19 by 
identified clusters 
The two earliest recorded COVID-19 cases 
in Seremban district (based on Figure 2) were from 
Humanitarian Assistance and Disaster Relief mission 
that was aimed to retrieve the Malaysians which was 
stranded in Wuhan, the epicenter of the COVID-19 world 
pandemic. Both of them were treated in the Seremban 
General Hospital. A total of 107 passengers were brought 
home during the mission, and those with no acute illness 
and negative COVID-19 test has undergone 14-days 
of quarantine in a designated academy in Seremban. 
The first wave of local transmission began in early 
March arise from the cluster of multi-conglomerate 
cases. Only three registered cases in Seremban district 
were attributed to this cluster as those who involve 
were limited to the board members of the company. 
Hence, the circle of contact was scared. Immediately 
after, the ongoing transmission of local COVID-19 
spread to date has been largely attributed to a cluster 
of Islamic congregations gathering at Sri Petaling that 
was assumed to house as many as 16,000 participants. 
This cluster accounted for 72.3% (157 cases) of the 
total registered cases in Seremban. Despite all this, 
only 8 cases of COVID-19 in Seremban district were 
attributed to healthcare worker (HCW).
Further analysis to compare sociodemographic 
differences among patients who live in red zone and 
non-red zone area revealed no statistically significant 
result for all the variables measure except for ethnicity. 
Malay race was particularly affected during the first 
wave of COVID-19 outbreak in Seremban district for 
both red zone and non-red zone area. 
Discussion
Many nations employed total lockdown or 
massive restriction of movement approach to combat the 
unprecedented COVID-19 outbreak worldwide. Despite 
the health benefits in controlling the disease, it causes 
severe economic disruption to the nation that can lead 
to a recession. Hence, there should be a balance in 
employing public health countermeasures when striking 
COVID-19 pandemic. Early diagnosis will lead to early 
treatment and rapid isolation of the confirmed cases. 
Mass screening may not be possible during the early 
phase of an outbreak due to unpreparedness to handle 
such event. Thus, targeted screening approach is best 
suited to achieve the early detection goal. However, 
a set of criteria need to be established to ensure a 
suitable target group. This can be done by studying the 
epidemiology of the current outbreak and subsequently 
translate the findings to be used at ground zero (field).
One of the initial steps taken by the MOH 
in response to the growing outbreak is to stratify the 
district into three categories, namely red zone, yellow 
zone, and green zone (zero COVID-19 cases). Each 
zone received similar public health interventions, but 
the red zone areas were given more priority due to 
the highest potential risk of COVID-19 transmission. 
Furthermore, it was observed that the red zone area in 
Seremban is densely populated.
Our study found that a higher proportion of 
cases affected were adult group (mean aged 43 years) 
regardless of the zones. The finding is similar to other 
studies done before [2], [5], [6]. [7]. These groups of 
population are likely to be inactive and constant contact 
with the world due to their nature as the working 
population and the breadwinner of the family [8]. Hence, 
making them more susceptible to COVID-19 infection 
and subsequently passes on the transmission to other 
family members [9]. Despite the fact that the proportion 
of male is seen to be more than female who contracted 
COVID-19 for both zones, but it was not statistically 
significant. This could be due to the unspecific 
nature of virus pathophysiology with no selective 
gender preferences, as seen in other epidemiological 
studies [7], [10], [11], [12].
Apart from that, our study revealed that the risk 
of getting COVID-19 infection did not associate with 
the presence of co-morbidity of a person. Therefore, it 
should be an alarming feature for everyone to be more 
vigilant to look after themselves. Although the risk of 
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infection is less affected by the variable, there is growing 
evidence that co-morbidity may lead to poorer outcome 
such as in severe cases and mortality cases; especially 
those with hypertension or diabetes [13], [14].
In Seremban district, Malay ethnicity represents 
a significant proportion of COVID-19 cases as compare 
to the others. The figure is not serendipitous as simple 
reasoning might be caused by a disproportionate 
population composition of the country. However, the 
main explanation was that the Malays ethnicity made 
up 100% of the participants in the major outbreak; 
Islamic congregation at Sri Petaling mosque. Hence, by 
applying the possible mean reproduction time (R0) and 
the secondary attack rate, the number may increase 
by at least a factor of 2 [15], [16]. Although COVID-19 
cluster among HCW was very minimal, the fraternity 
must not be too complacent but continue to be vigilant to 
ensure uncompromised manpower. To ensure minimal 
exposure risk of the medical personnel, they must 
have abundant access to all the personal protective 
gear [17], [18] that is suitable for the threat that they are 
facing. Nevertheless, they need to be given sufficient 
education, training, and updated information about 
COVID-19. 
Overall, there is no difference in terms of 
clinical presentation between the zones. Common 
presentations were fever and upper respiratory 
symptoms, which are similar findings in other 
studies [2] [11], [12], [19]. However, the proportion 
of asymptomatic patients was the highest in our 
study due to the extensive contact tracing program. 
The health authority will activate an active case 
detection protocol each time a COVID-19 test came 
back positive. Nevertheless, proactive action by the 
Seremban Health District conducting a continuous 
screening program at the entry border, regardless 
of symptom presentation, led to higher detection of 
asymptomatic cases [20]. 
The ultimate aim of early detection, early 
treatment, and rapid isolation of positive cases is to 
quickly break down the chain of transmission. The 
cost of such interventions is very much less if more 
population are infected with COVID-19 and ended up 
being treated in the hospital or intensive care unit. 
In response to the pandemic, the Malaysian health 
authority has been collaborating with other agencies 
to achieve the goals. Mobilization of human resources 
and utilizing vehicles from other departments to be used 
for targeted screening and isolating confirmed cases 
were made possible from good national leadership. 
Quarantine centers were set up to monitor the high-
risk relatives or contacts to the positive cases. These 
people underwent COVID-19 testing after careful 
epidemiology links were established with the confirmed 
cases. As mentioned, early detection of COVID-19 
cases before symptom development is key to flatten 
the epidemiology curve when there is evidence of pre-
symptomatic transmission of the virus [21].
As mentioned, the factor that triggered the 
spread of COVID-19 infection within Seremban district 
in this first wave of the outbreak was related to a religious 
gathering. Despite no reported any ill attendee during 
the 3-day event, the resultant outcome of COVID-19 
infection was still catastrophic. Combining the mode of 
transmission and the pre-symptomatic transmission of 
the virus, it would easily make one at risk for the infection 
by just being in close proximity with an index case. The 
situation will be made worse if no space available for 
social distancing, inadequate hand hygiene facility, or 
improper usage of face mask by those attending the 
event. Hence, it is recommended to postpone any 
informal activities involving huge gathering and held in 
a confined space until COVID-19 curve has flattened.
Our findings should be interpreted carefully 
due to some limitations. The primary limitation is that 
our data only limited to only 234 confirmed cases which 
were bounded to the set of culture and tradition of 
Seremban population. This single-center (district) study 
limits the number of samples. Finally, detailed clinical 
information was not available due to a lack of follow-up. 
Conclusion
Based on our data analysis, COVID-19 infection 
was easily transmitted in Seremban district following 
the introduction of a potential source to a susceptible 
population. The first wave of local transmission 
occurred abruptly. The epidemiology of the outbreak 
was largely skewed toward a certain particular race 
group. A rapid and coordinated response by the health 
authority in collaboration with other relevant agencies 
has successfully made early detection of cases 
before symptom presentation. This strategy, together 
with the quarantine of those exposed with a negative 
result, as well as isolating and treating the positive 
cases, will ultimately break the chain of transmission. 
Nevertheless, individual and community must play their 
biggest part by keeping safe distance social distancing, 
frequent handwashing or sanitizing, and keeping good 
cough or sneeze etiquette.
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